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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a wall panel having high 
sound insulating 

efficiency and sound absorptivity, excellent in 
handliability in the case of 

execution and having high effect in the reduction of 

thermal air-conditioning 

load. 

SOLUTION: A wall panel is equipped with two porous surface 
boards 1 opposed to 

each other across a space, and a sheet -like substance 2 
laminated on the inside 

surface of at least one of the porous surface boards 1 . 
Each of the porous 

surface boards 1 is provided with 300-500kg/m<SP>3</SP> of 
bulk density and 

(1 . Oitimes ? 10<SP>6</SP>-1 . O&times ; 10<SP>8</SP>N/m<SP>2</SP> 
of Young ' s 


modulus. The sheet-like substance 2 holds powder which 
develops sound 

absorbing efficiency with acoustically transparent basic 
materials . 
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[SUBJECT] 

A wall panel is provided whose sound-insulating 
ability and sound absorbency ability are high, 
handleability at the time of construction is 
excellent, and reduction effect of a thermal air- 
conditioning load is high. 


[SOLUTION] 

The wall panel has two opposing porous 
surface boards 1 sandwiching a space, sheet 
article 2 laminated by at least 1 inside surface of 
the porous surface board 1 of said sheet 2, 
Said porous surface board 1 has a bulk density 
of 300 to 500 kg/m3 and a Young's modulus of 
1.0*106-1.0*108 Ns/m2, 
Said sheet article 2 holds the powder which 
expresses the sound absorbency ability by the 
base material clear in sound. 
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[CLAIM 1] 

The wall panel which has two opposing porous 
surface boards sandwiching a space, a sheet 
article laminated on at least 1 inside surface of 
the porous surface board of said 2 sheets, 
Whose said porous surface board has a bulk 
density of 300 to 500 kg/m3 and a Young's 
modulus of 1 .0*1 06-1 .0*1 08Ns/m2, 
Whose said sheet article expresses the sound 
absorbency ability, 

And which holds powder by the base material 
clear in sound. 


[«*S2] [CLAIM 2] 

^LJfUtli^— H 't ^ MfB#7L The wall panel which has a porous surface 

board and a sheet article laminated on the 
sound wave irradiation side surface of said 
porous surface board, 

Whose said porous surface board has a bulk 


3 0 0-5 0 0kg/m 3 0>?&>$flS 
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density of 300 to 500 kg/m3 and a Young's 
modulus of 1.0*1 06-1 .0*1 08Ns/m2, 
Whose said sheet article expresses the sound 
absorbency ability, 

And which holds powder by the base material 
clear in sound. 


[S»*S3] 

ftuf£^fW\ 0. 1-10 0 0 
^mWWiiiO. 1 — 1. 
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[CLAIM 3] 

The wall panel of Claim 1 or 2 in which said 
powder has a 0.1 to 1000-micro meter mean 
particle diameter, and a bulk density of the 
range of 0.1 to 1 .5 g/cm3. 


[CLAIM 4] 

The wall panel of Claim 1 or 2 which is the 
mixed powder of which said powder is a powder 
consisting of a grain-shape particle, and powder 
consisting of the microfilament object of load 
rates of 1*102 or less N/m. 


[CLAIM 5] 

Said powder has a grain-shape particle and a 
microfilament object adhering to the surface of 
said grain-shape particle, 
The wall panel of Claim 1 or 2 in which said 
microfilament object has the load rate of 1*102 
or less N/m. 


[CLAIM 6] 

The wall panel in any one of Claim 1-5 which is 
the rock wool acoustic tile with which said 
porous surface board consists of rock wool fiber 
and a binder. 


[DETAILED DESCRIPTION OF INVENTION] 


[0 0 0 1 ] 


[0001] 


[TECHNICAL FIELD] 
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i^V^S This invention relates to the wall panel used for 
the internal equipment of a house. 

[0002] 
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[PRIOR ART] 

The conventional wall structure commonly 
finishes a plaster board by sticking, and finishes 
an internal-equipment side to the surface by a 
cloth, etc. 

Plaster boards easily produce cracks, chips, 
etc., 

And since the density of a weight is 
comparatively as large as 700 kg/m3 or more, 
There was a problem that the handleability at 
the time of haulage and construction 
deteriorated. 

Furthermore, when heat conductivity was 
comparatively large and a plaster board with a 
large thermal capacity is used for the room 
interior side, 

If the air conditioning of room interior is carried 
out, a room temperature change of an initial 
stage will become slow. 

Moreover, since there is no thermal insulation in 
a plaster board when a plaster board is used as 
a partition, cold or warm air escapes to the next 
room through a partition, and has the problem 
on which the load of an air conditioning 
becomes larger. 

[0003] 

As a wall panel, it has gap structure in the room 

interior side of a residence, 

Comparatively, by the low density, if a specific 

heat and heat conductivity use a small surface 

board (for example, porous material board), the 

load of an air conditioning will be reduced and a 

said problem will improve. 

As such a porous material board, there is 

A rock wool acoustic tile which was obtained by 

molding rock wool fiber with a density of 500 

kg/m3 or less (most preferably density of 400 

kg/m3 or less) with a starch binder, 

A board which stuck reinforcement paper on 

this rock wool acoustic tile, 
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A board which made rock wool fiber impregnate 

a phenol resin 1 to 20%, etc. 

However, as a wall panel, 

If such a board of a comparatively low density is 

used in a partition wall etc., 

In order that the weight of a board may become 

lighter according to a mass law, there is a 

problem that sound-insulating ability reduces. 

For example, if a weight becomes 1/2, about 

6dB of sound-insulation properties will reduce. 


[0004] 

Sound-insulating ability is comparatively 
sufficient and there is a double wall .panel which 
arranged the sound-absorption layer chosen 
from an air space, glass wool, or an urethane 
foam between two surface boards as a 
lightweight wall panel. 
However, with such a double wall panel, 
In a low-pitched sound region, the sound- 
insulating ability (transparency loss) is not 
favorable, 

And there is a problem of having big influence 
on the whole sound-insulation property. 

[0005] 

As problems other than a said sound-insulation 
property, the sound of a specific frequency is 
emphasized in the listening room, a musical 
instrument practice room, etc., 
There is a booming phenomenon of actually 
sounding above. 

Booming phenomenon is the phenomenon in 
which a room resonates and produces in a 
sound by the relationship between the 
wavelength of the sound produced, and the size 
of the room. 

Since the wavelength of the sound of low 
compass becomes nearly identical to the length 
of the one side of a room especially in 20Hz - 
5kHz sound produced in a room, it is generated. 
When a booming phenomenon happens, the 
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frequency characteristic of reverberation time 
and a sound pressure level etc. becomes less 
flat. 

When performing a performance of a musical 
instrument, a playback of a stereo, etc. in the 
room, the suitable thing for which it is echoed 
and reproduction of an exact sound is difficult to 
achieve. 

[0006] 

In order to cancel a booming phenomenon, 
porous materials, such as glass wool, are used 
conventionally that what is sufficient is just to 
absorb the sound of a low-frequency region on 
the wall surface of a room. 
However, the acoustic absorptivity of glass wool 
in a low-frequency region is low, and when this 
is used as an interior material, the effect which 
cancels a booming phenomenon is small. 
If thick glass wool is used, a sound-absorption 
effect of a low-frequency region will become 
strong, 

The effect which restrains a booming 

phenomenon becomes bigger. 

However, since a problem, like a room becomes 

narrow arises, it is not practical. 

Moreover, a booming phenomenon can be 

reduced to some extent by using the porous 

board which is a low density comparatively as a 

surface board. 

However, a sound-absorption effect of these 
porous boards is effective mainly about the 
sound of middle and high compass. 
However, since the acoustic absorptivity with 
respect to the sound of a low-frequency region 
is small, the present condition is fully being 
unable to restrain a booming phenomenon. 


[0 0 0 7] 
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time of construction, 
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The reduction effect of a thermal air- 
conditioning load is providing a high wall panel. 
Another subject of this invention has the high 
effect which restrains production of sound- 
insulating ability, the sound absorbency ability, 
and a booming phenomenon, and it excels in 
the handleability at the time of construction, 
The reduction effect of a thermal air- 
conditioning load is providing a high wall panel. 


tO 0 0 8] 
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[SOLUTION OF THE INVENTION] 

This inventor is the objective which improves 
the sound-insulating ability (transparency loss) 
in the low compass in a double wall panel, and 
inserted the porous sound absorbing material 
generally used between surface boards. 
However, with such a porous sound absorbing 
material, 

From a sound-absorption mechanism, 
Since there are almost no sound absorption 
characteristics in a low-pitched sound region, 
It was found that the sound-insulating ability in a 
low-pitch sound range does not improve. 
And the findings that there was a method of 
improving the sound-insulating ability 
(transparency loss) mentioned in the following 

(1) -(3) were acquired. 

[0009] 

(D 

By installing the large sound-absorption layer of 
an acoustic absorptivity between surface 
boards in a low-pitched sound region, the 
sound-insulating ability (transparency loss) in a 
low-pitch sound range can be raised. 

(2) Making small a reduction of the 
transparency loss in the resonance frequency 
frmd produced by resonance in a distinctive 
low-pitch sound range to a double panel. 

(3) Making small a reduction of the sound- 
insulation property of the low compass 
produced by the intrinsic bending vibration of a 
surface panel. 
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[0010] 

To the method of said (1 )-(3), it is as follows. 
It became clear that, by placing sound 
absorbing material whose sound absorption 
characteristics in a low-pitch sound range is 
high in between surface boards, 
Improvement of sound-insulating ability is 
expectable, 

And using the high sound absorbing material of 
the sound absorption characteristics in a low- 
pitch sound range is especially important. 
Furthermore, it became dear that a wall panel 
can be obtained which, if it uses a relatively low 
density porous board like rock wool acoustic tile 
as a surface board, 

Acoustically sound-insulating ability can be 
improved now, 

Acoustically sound-insulating ability is excellent 
also, 

Handleability at the time of construction 
improves, 

And has the reduction effect of a thermal air- 
conditioning-load. 

[0011] 

Moreover, in order to restrain production of a 
booming phenomenon, it is important for this 
inventor to improve the sound absorption 
characteristics in the low-frequency region by 
the side of irradiation of the sound wave in the 
surface board of a wall panel. 
The findings that production of a booming 
phenomenon can be restrained by installing the 
high sound absorbing material of a sound 
absorption characteristics in the irradiation side 
of a sound wave are acquired, 
This invention was reached by performing 
earnestly investigation. 

[0012] 

That is, wall panel 1 of this invention has two 
opposing porous surface boards sandwiching a 
space, a sheet article laminated by at least 1 
inside surface of the porous surface board of 
said 2 sheets, 

Said porous surface board has the bulk density 
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of 300 to 500 kg/m3, and the Young's modulus 
of 1.0*106-1 .0*1 08Ns/m2, 
Said sheet article held the powder which 
expresses the sound absorbency ability by the 
base material transparent in sound. 


[0 0 13] 
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[0013] 

The wall panel of this invention 2 is equipped 
with a porous surface board and the sheet 
article laminated on the irradiation side surface 
of the sound wave of said porous surface board, 
and said porous surface board has the bulk 
density of 300 to 500 kg/m3, and the Young's 
modulus of 1 .0*1 06-1 .0*1 08Ns/m2, 
Said sheet article held the powder which 
expresses the sound absorbency ability by the 
base material transparent in sound. 


[0 0 14] 
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[0014] 

When said powder has a 0.1 to 1000- 
micrometer mean particle diameter, and the 
bulk density of the range of 0.1 to 1.5 g/cm3, it 
is desirable. 

It is desirable that said powder is a mixed 
powder of powder consisting of a grain-shape 
particle, and powder consisting of the 
microfilament object of load rates of 1*102 N/m 
or less. 

Said powder has a grain-shape particle and a 
microfilament object adhering to the surface of 
said grain-shape particle, 
And when said microfilament object has the 
load rate of 1*102 N/m or less, it is desirable. 


[0 0 15] 


[0015] 

It is desirable that said porous surface board is 
the rock wool acoustic tile which consists of 
rock wool fiber and a binder. 
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[Embodiment] 

The wall panel of this invention 1 is double 
panel structure as shown in FIG. 1 , for example. 
That is, wall panel 1 of this invention has two 
opposing porous surface boards sandwiching a 
space, a sheet article laminated by at least 1 
inside surface of the porous surface board of 
said 2 sheets, 

In addition, the sheet article 2 should just be 
laminated by at least 1 inside surface of two 
porous surface boards 1 . 
However, as shown in FIG. 1, when the sheet 
article 2 is laminated by inside both the surfaces 
of two porous surface boards 1, in order that 
sound-insulating ability and the sound 
absorbency ability may furthermore become 
higher, it is desirable. 


[0017] 

If a porous surface board has the bulk density of 
300 to 500 kg/m3, and the Young's modulus of 
1. 0*106-1 .0M08Ns/m2, there will be especially 
no limitation. 

A porous surface board is excellent in sound- 
insulating ability and the handleability at the 
time of construction, 

The reduction effect of a thermal air- 
conditioning load is also high. 
When the bulk density or Young's modulus of a 
porous material removed from said range, the 
strength for treating it as a board was not 
enough. 

There is a possibility of deteriorating to a 
workability. 

As an example of such a porous surface board 

that is a comparatively low density, 

A rock wool acoustic tile consisting of rock wool 

fiber and binders, such as a starch, 

A board which stuck reinforcement paper on 

this rock wool acoustic tile, 
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[0018] 

A rock wool acoustic tile consists of rock wool 
fiber and a binder. 

As an example of rock wool fiber, 5 to 20 
micrometer of fiber diameters can be 
mentioned. 

Moreover, as an example of a binder, they are 
starch binders, such as cornstarch and tapioca.; 
Aqueous binders, such as polyvinyl alcohol and 
vinyl acetate, etc. can be mentioned. 
Furthermore, a phenol-resin containing rock 
wool board etc. can be mentioned besides a 
said rock wool acoustic tile. 


[0 0 19] 


[0019] 

The sheet article held the powder which 
expresses the sound absorbency ability by the 
base material transparent in sound. 
As the example of a sheet article, 
The thing of the structure obstructed with the 
surface sheet clear in sound the powder which 
expresses a sound-absorption effect by 
vibration of a particle, 

And the structure obstructed with the surface 
sheet transparent in sound that fills inside 
sheet-like fiber-structure objects, such as a 
nonwoven fabric, glass wool, and rock wool, or 
fills inside the cell structures such as a 
polymeric sheet and paper honey-comb which 
became mesh-like, the powder which expresses 
a sound-absorption effect by vibration of a 
particle can be mentioned. 
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Since the sheet article has such structure, a 
reduction of the sound absorbency ability by the 
deviation of a powder etc. is suppressed, 
It excels also in the handleability as a material. 


[0020] 

As the powder (powder which is used for a 
sheet article and held by the base material clear 
in sound) which expresses the sound 
absorbency ability, 

A powder is mentioned which is a mixed powder 
of powder which has 0.1 to 1 000-micrometer 
mean particle diameter, bulk density of the 
range of 0.1 to 1 .5 g/cm3, 
A powder consisting of a granule and the 
powder consisting of the microfilament object of 
load rates of 1 *1 02 N/m or less, I 
Or a powder which has a grain-shape particle 
and a microfilament object adhering to the 
surface of said grain-shape particle, and whose 
microfilament object has the load rate of 1*102 
N/m or less. 

[0021] 

As a powder in a sheet article, the powder 
which has a 0.1 to 1 000-micrometer mean 
particle diameter and the bulk density of the 
range of 0.1 to 1 .5 g/cm3 is desirable. 
When a mean particle diameter or a bulk 
density removes from said range, there is a 
possibility of deteriorating to the sound 
absorption characteristics in low compass. 
The powder which has a 1 to 300-micrometer 
mean particle diameter and the bulk density of 
the range of 0.1 to 0.8 g/cm3 as a powder in a 
sheet article from the point of raising the sound 
absorption characteristics in low compass more 
is more desirable. 

As a powder used for this invention, the 
frequency characteristic of an acoustic 
absorptivity of a flat type or a peak type and the 
thing which it has are mentioned. 
If the frequency characteristic of an acoustic 
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absorptivity is not a flat type or a peak type, 
there is a possibility of deteriorating in the 
sound absorption characteristics in a low-pitch 
sound range. 

[0022] 

When the sound wave of the frequency more 

than a specific frequency irradiates having the 

frequency characteristic of an acoustic 

absorptivity of a flat type, it is having an almost 

fixed acoustic absorptivity. 

Here, since a specific frequency changes with 

the thickness of a powder layer, there is no 

special limitation in the value. 

As the powder which has the frequency 

characteristic of an acoustic absorptivity of a flat 

type, 

* Vermiculite (mean particle diameter: 200 to 
400 micrometer, bulk density:0.1 g/cm3) 

* Wet silica (mean particle diameter: 400 to 500 
micrometer, bulk density: about 0.1 - 0.2 g/cm3) 

* Soft calcium carbonate (mean particle 
diameter: 1 to 2 micrometer, bulk density : about 
0.4 g/cm3) 

* Nylon powder (mean particle diameter: 180 to 
500 micrometer, bulk density : about 0.5 g/cm3) 

* Ferrite calcination article (mean particle 
diameter: 1.3 to 1.5 micrometer, bulk density : 
about 1 .0 g/cm3) 

* Gold mica (mean particle diameter: 650 
micrometer, bulk density: about 0.5 - 0.6 g/cm3) 
Etc. is mentioned, 

It uses individually, respectively. 

Or two or more powders are used together. 


[0 0 2 3] 


[0023] 

It is that the frequency-characteristic curve of an 
acoustic absorptivity has convex maximum 
value as having the frequency characteristic of 
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the acoustic absorptivity of a peak type. 
Here, since the frequency used as convex 
maximum value changes with the thickness of a 
powder layer, especially limitation is not in the 
value. 

A silica, mica, a talc, etc. are mentioned as a 
powder which has the frequency characteristic 
of the acoustic absorptivity of a peak type. 
More specifically -- for example 

* Gold mica (mean particle diameter: 40 
micrometer, bulk density : about 0.4 g/cm3) 

* Wet silica (mean particle diameter: 7 to 150 
micrometer, bulk density: about 0.1 - 0.3 g/cm3) 

* Spherical silica (mean particle diameter: 3 to 
28 micrometer, bulk density: about 0.3 - 0.9 
g/cm3) 

* Talc (mean particle diameter: 1.5 to 9.4 
micrometer, bulk density: about 0.3 - 0.5 g/cm3) 

* Acrylic-resin fine powder (mean particle 
diameter: 1 to 2 micrometer, bulk density : about 
0.3 g/cm3) 

* Calcium-silicate powder (mean particle 
diameter: 20 to 30 micrometer, bulk density : 
about 0.1 g/cm3) 

* Pearlite powder (mean particle diameter: 100 
to 150 micrometer, bulk density: about 0.1 - 0.2 
g/cm3) 

* Fluororesin powder (mean particle diameter: 5 
to 25 micrometer, bulk density: about 0.4 - 0.5 
g/cm3) 

* Bentonite (mean particle diameter: 0.3 to 3.5 
micrometer, bulk density: about 0.5 - 0.8 g/cm3) 

* Shirasu-balloon (mean particle diameter: 30 to 
50 micrometer, bulk density: about 0.2 - 0.3 
g/cm3) 

* Fused silica (mean particle diameter: 5 to 32 
micrometer, bulk density: about 0.5 - 0.8 g/cm3) 

* Silicon carbide powder (mean particle 
diameter: 0.4 to 5.0 micrometer, bulk density: 
about 0.6- 1.1 g/cm3) 

* Nylon powder (mean particle diameter: 5 to 
250 micrometer, bulk density: about 0.3 - 0.5 
g/cm3) 

* Acrylic-resin powder (mean particle diameter: 
45 micrometer, bulk density: about 0.6 - 0.7 
g/cm 3) 

* Carbon fiber powder (average fiber diameter: 
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14 to 18 micrometer, fiber-length: 100-200 
micrometer, bulk density: about 0.5 - 0.6 g/cm3) 

* Titanium-dioxide powder (mean particle 
diameter: 0.1 to 0.25 micrometer, bulk density: 
about 0.5 - 0.7 g/cm3) 

* Calcium-carbonate powder (mean particle 
diameter: 3 to 30 micrometer, bulk density: 
about 0.6 - 1 .0 g/cm3) 

* Vinyl chloride resin powder (mean particle 
diameter: 130 micrometer, bulk density : about 
0.5 g/cm3) 

* Barium-ferrite magnetic powder (mean particle 
diameter: 1.8 to 2.2 micrometer, bulk density : 
about 1 .5 g/cm3) 

* Silicone powder (mean particle diameter: 0.3 
to 0.7 micrometer, bulk density: about 0.2 - 0.3 
g/cm 3) 

Etc. is mentioned, 

It uses individually, respectively. 

Or two or more powders are used together. 


[0024] 

As an example, the vermiculite whose mean 
particle diameter is 200 to 400 micrometer and 
whose bulk density is about 0.1 g/cm3 was 
chosen from the powder which has the 
frequency characteristic of the acoustic 
absorptivity of a flat type for the talc whose 
mean particle diameter is 1.5 to 3.2 micrometer, 
and whose bulk density is about 0.4 g/cm3 from 
the powder which has the frequency 
characteristic of the acoustic absorptivity of a 
peak type, and those vertical-incidence 
acoustic-absorptivity properties in 30 mm 
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thickness were shown in FIG. 2. 
A curve 4 shows the acoustic-absorptivity 
property of a talc among FIG. 2, and a curve 5 
shows the acoustic-absorptivity property of a 
vermiculite, respectively. 

[0025] 

As the powder in a sheet article, 
It is much more desirable to use a mixed 
powder of powder consisting of a grain-shape 
particle and powder consisting of the 
microfilament object of load rates 1*102 N/m or 
less (preferably load rate 10N/m or less), or a 
powder which has a microfilament object 
adhering to the surface of a grain-shape particle 
and said grain-shape particle, whose 
microfilament object uses has the load rate of 
1*102 N/m or less (preferably a load rate of 10 
N/m or less). 

By using these powders, the sound absorption 
characteristics in low compass improves more. 
When the load rate of a microfilament object 
removes from said range, there is a possibility 
of deteriorating in the sound absorption 
characteristics in a low-pitch sound range. 
In addition, it is the powder which has the 
above-mentioned 0.1 to 1000-micrometer mean 
particle diameter, and the bulk density of the 
range of 0.1 to 1.5 g/cm3 as a powder 
consisting of a grain-shape particle, for 
example. 

Preferably, the powder which has a 1 to 300- 
micrometer mean particle diameter and the bulk 
density of the range of 0.1 to 0.8 g/cm3 is 
desirable. 


[0026] 

Specifically, as shown in FIG. 3, the powder 
consisting of the grain-shape particle 6 and the 
powder consisting of the microfilament object 7 
which has the load rate of said numerical value 
within the limits are mixed, 
Or by attaching this microfilament object 7 of 
the powder consisting of the microfilament 
object 7 to the surface of this grain-shape 
particle 6 of the powder consisting of the grain- 
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shape particle 6, 

Sound absorption characteristics can further be 
low-pitch-sound-range-ized from the powder 
consisting of a grain-shape particle, 
And the thickness (or thickness of a sheet 
article) of a powder layer can be reduced more. 
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[0027] 

As the microfilament object 7 which the grain- 
shape particle 6 is made to adhere * mix, 
The structure which aggregated a whisker, 
plastic fiber, a vegetable fiber, glass fiber of a 
metal whisker etc. is used. 
More specifically, a potassium-titanate whisker, 
a silicon carbide whisker, a zinc-oxide whisker, 
a calcium-silicate acicular powder, a sepiolite, 
etc. are mentioned. 

Especially limitation is not carried out about a 
fiber diameter and a fiber length, either. 
However, a normal average fiber diameter is the 
range which is 0.1 to 10 micrometer. 
A fiber length is within the limits from several 
micrometers to dozens of micrometers. 


[0028] 

The microfilament object 7 is not limited to 
these, 

The load rate should just be 1*102 N/m or less, 
The load rate desirably is 10 or less N/m. 
Furthermore, there is no special limitation for 
the mixing rate of the grain-shape particle 6 and 
the microfilament object 7. 
However, there is a weight proportion of the 
powder and the powder consisting of a 
microfilament object consisting of a grain-shape 
particle within the range of for example, 20:1- 
1:10. 

Within the limits of 5:1-1 :3 is desirable. 
There is a possibility that it may deteriorate in 
the sound absorption characteristics in a low- 
pitch sound range when the ratio of a 
microfilament object powder removes from said 
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range. 

Especially limitation is not carried out about the 
adhesion method of the microfilament object 7 
to the grain-shape particle 6, either. 
However, for example, a microfilament object is 
mixed to the diluted binder, . 
There is the method of spraying the inside of a 
hot air to the grain-shape particle which is 
flowing, or a method of carrying out the mixed 
heating of the grain-shape particle and 
microfilament object which coated the heat- 
fusion property binder etc. 

[0029] 

As a base material clear in sound, 
Powder is locked in, 

And if the spill of a powder etc. can be 
prevented, there will be no special limitation. 
As an example of a base material transparent in 
sound, they are the existing air permeable 
paper, a textile fabric, a nonwoven-fabric sheet, 
and a glass cloth.; 

Polymeric sheets, such as the polyester film 
whose thickness is about 50 micrometer or less, 
a polyethylene sheet, and a vinyl sheet; 
Surface sheets transparent in sound, such as 
metallic foils, such as aluminum foil, are 
mentioned. 

A base material transparent in sound is suitably 
chosen by the mean particle diameter and fill of 
a powder which express the sound absorbency 
ability. 

[0030] 

The sheet article is laminated by at least 1 
inside surface of two porous surface boards in 
1st wall panel. 

There is especially no limitation about the 
method of laminating a sheet article on a porous 
surface board. 

However, there is the method of using an 
adhesive tape or an adhesive agent and 
laminating a sheet article, for example. 
1st wall panel is equipped with the sheet article 
laminated by at least 1 inside surface of two 
opposing porous surface boards made to 
sandwich a space, and the porous surface 
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board of said 2 sheets, 

It has double panel structure. 

Since it is such a structure, it can absorb sound, 

when the powder which expresses the sound 

absorbency ability in the sheet article which 

held the sound wave radiated to the inside of a 

wall panel by the base material transparent in 

sound vibrates, and the sound pressure level 

inside a wall panel can be lowered. 

Especially a sheet article can make small a 

reduction of the transparency loss of the 

resonance frequency frmd produced by 

resonance of a low-frequency region, and can 

improve the sound-insulating property in low 

compass. 

Moreover, since the porous surface board is 
used for 1st wall panel, the heat conductivity 
and specific heat are small, and, in a porous 
surface board, role, cold, or warm air escapes 
to the next room through a partition also as a 
heat insulation layer. 

Moreover, the load of an air conditioning does 
not become larger. 

As mentioned above, 1st wall panel is excellent 
in sound-insulating sound ability and the 
handleability at the time of construction, 
The reduction effect of a thermal air- 
conditioning load is a high wall panel. 
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[0031] 

The wall panel of this invention 2 is the structure 
equipped with the porous surface board 8 and 
the sheet article 9 laminated by the irradiation 
side surface of the sound wave of this porous 
surface board 8 as shown in FIG. 4. 
The irradiation side surface is usually on the 
room interior side. 

In FIG. 4, the sheet article 9 laminated by the 
porous surface board 8 is arranged at the room 
interior side, respectively, 
Although doubled by the wall panel, it does not 
necessarily need to be double. 
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However, if doubled by 2nd wall panel, 
furthermore, the effect which restrains 
production of sound-insulating ability, the sound 
absorbency ability, and a booming phenomenon 
will become higher, 

It is desirable in order to also become higher the 
reduction effect of a thermal air-conditioning 
load more. 

When 2nd wall panel is a double wall panel, 
All that is necessary is just a double structure 
that has two opposing porous surface boards 
sandwiching a space, and 
The sheet article laminated by at least 1 outer- 
side surface of the porous surface board of said 
2 sheets. 


[0032] 

The porous surface board and sheet article 
which are used by 2nd wall panel, 
Can use the porous surface board and sheet 
article which were demonstrated by 1st wall 
panel as it is. 

The powder which expresses the sound 
absorbency ability demonstrated by 1st wall 
panel also about the powder contained in the 
sheet article used by 2nd wall panel can be 
used as it is. 


[0033] 

The sheet article is laminated by the porous 

surface board surface in 2nd wall panel. 

Also with the method of laminating in 2nd wall 

panel, the laminated method demonstrated by 

1st wall panel can be performed as it is. 

As for 2nd wall panel, the sheet article is usually 

laminated on the room interior side, sound wave 

irradiation side. 

If it is such a structure, 

While a sound-absorption effect in the low- 
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frequency region of a sheet article increases 
according to the complicated gap structure in 
the porous surface board in the transmission 
side of a sound wave, the sound-absorption 
effect in the middle and high pitch sound region 
in a porous surface board is also acquired. 
Furthermore, since the sheet article is 
laminated even when a porous surface board 
like a rock wool acoustic tile which is a low 
density comparatively is used, a sound- 
absorption effect in a low-frequency region 
improves, 

A booming phenomenon can be suppressed. 
Moreover, when an indoor sound-absorption 
effect increases, sound-insulating ability can be 
improved. 

Furthermore, since the porous surface board is 
used for 2nd wall panel, the heat conductivity 
and specific heat are small, and, in a porous 
surface board, role, cold, or warm air escapes 
to the next room through a partition also as a 
heat insulation layer. 

Moreover, the load of an air conditioning does 
not become larger. 

As mentioned above, 2nd wall panel is excellent 
in a sound-restraining production of a booming 
phenomenon etc. property, and the 
handleability at the time of construction, 
The reduction effect of a thermal air- 
conditioning load is a high wall panel. 
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[Example] 

Below, the concrete Example of this invention is 
shown. 

However, this invention is not limited to the 
following Example. 
(Example 1 ) 

FIG. 5 is sectional drawing which shows the 
composition of the Example of 1st wall panel 
based on this invention. 

This wall panel is as having already 
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demonstrated. 

It has two opposing porous surface boards 10 
sandwiching a space, sheet article 11 laminated 
by at least 1 inside surface of these two porous 
surface boards 10. 

In addition, the sheet article 11 should just be 
laminated by at least 1 inside surface of two 
porous surface boards 1 0. 
However, as shown in FIG. 5, the sheet article 
11 may be laminated by inside both the 
surfaces of two porous surface boards 10. 


[0035] 

In addition, as a porous surface board 10, a 
rock wool board (thickness of 12 mm, the 
density of 400 kg/m3, Young's modulus of 
7*106Ns/m2) is used, 

The sheet article 11 (thickness of 2 mm) has 
structure as shown in FIG. 6. 
For sheet article 11, 

To the silica which has a peak type sound 
absorption characteristics (the mean particle 
diameter of 150 micrometer, density of 350 
kg/m3) 

The powder 12 (the mixture ratio of a silica and 

a calcium-silicate acicular powder is 1:1) to 

which the calcium-silicate acicular powder 

(load-rate 16 N/m, the average fiber length of 5 

to 20 micrometer, 0.8 micrometer of average 

fiber diameters) was made to adhere, 

Is contained in the gap of the fiber 13 of a 

polypropylene type nonwoven fabric. 

A surface is covered with the polyester film 14 

(thickness of 25 micrometer) clear in sound, 

And it molded in the shape of a sheet. 

In addition, the adhesive tape was used and the 

sheet article 11 was laminated on the porous 

surface board 10. 
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[0036] 

The wall panel of FIG. 5 is a double wall panel. 
The size of a wall panel is 910 mm * 1820 mm. 
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Two porous surface boards 10 oppose across 
space, 

Since the wooden flask of thickness 50 mm is 
pinched into two porous surface boards 10, the 
distance between porous surface boards is 50 
mm. 

The thickness of a wall panel is 74 mm. 
(Example 2) 

FIG. 7 is sectional drawing which shows the 
composition of the Example of 2nd wall panel 
based on this invention. 

This wall panel is as having already 
demonstrated. 

It has the porous surface board 15 and the 
sheet article 16 laminated by the irradiation side 
surface of the sound wave of this porous 
surface board 15, 

The irradiation side surface is usually on the 
room interior side. 

In FIG. 7, the sheet article 16 laminated by the 

porous surface board 15 is arranged at the 

room interior side, respectively, 

The wall panel is doubled. 

However, it does not necessarily need to be 

double. 

Moreover, as for a double wall panel, 
All that is necessary is just the structure which 
has two opposing porous surface boards 15 
sandwiching a space and sheet article 16 
laminated by at least 1 outer-side surface of 
these two porous surface boards 15. 
However, it is desirable like FIG. 7 that it is the 
structure where the sheet article 16 was 
laminated by outer-side both the surfaces of two 
porous surface boards 15. 
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Inside the cell 18 of a paper honey-comb, the 
powder 19 (the mixture ratio of a silica powder 
particle and a silicon carbide whisker is 1:1) 
which made the silicon carbide whisker (load- 
rate 10 N/m, the average fiber length of 10 
micrometer, 0.4 micrometer of average fiber 
diameters) adhere to the surface of a silica 
powder particle (the mean particle diameter of 
150 micrometer, density of 350 kg/m3) is filled, 
The surface was covered with the polyester film 
17 (thickness of 25 micrometer) transparent in 
sound, and it molded in the shape of a sheet. 
The adhesive tape was used and the sheet 
article 16 was laminated on the porous surface 
board 1 5. 


[0038] 

The wall panel of FIG. 7 is a double wall panel. 
The size of a wall panel is 910 mm * 1820 mm. 
Two porous surface boards 15 oppose across 
space, 

Since the wooden flask of thickness 50 mm is 
pinched into two porous surface boards 15, the 
distance between porous surface boards is 50 
mm. 

The thickness of a wall panel is 78 mm. 

In addition, it sets to the wall panel shown in 

Example 1 and 2, 

It is not limited about the thickness of a porous 
surface board, and especially a material. 
Moreover, also about the thickness of a sheet 
article, the kind of powder, and a physical 
property, it is not limited to a said Example but 
chooses suitably according to the sound 
absorption characteristics required. 
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In addition, as a base material holding a powder 
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which constitutes a sheet article, it is 
transparent in sound. 

Especially limitation will not be carried out if the 

spill of a powder can be prevented. 

As such a base material, they are the existing 

air permeable paper, a textile fabric, a 

nonwoven-fabric sheet, a glass cloth, etc., for 

example, 

Or metallic foils whose thickness is 50 
micrometer or less in general, such as 
polymeric sheets, such as the polyester sheet, 
a polyethylene sheet, and a vinyl sheet, and 
aluminum foil, are mentioned. 


[0 0 4 0] 

LTfi, u±mmm 1 *s 

<t Xf 2 \Z7jk Ltc h <D [c ffi^ £ ti 

0 2 N/m SXTtDfflL/bffimfcfrb 
1 x l 0 2 N/m JgJLT 

<9 »fra^sr» < -r 5 r k \z. 
x o x tew K^tfc-^^KStt 


[0040] 

Furthermore, as a powder in a sheet article, it is 
not limited to what was shown in Example 1 and 
2 above. 

However, as shown upwards, the powder 
consisting of a grain-shape particle and a load 
rate are mixed powders with the powder 
consisting of the microfilament object of 1*102 
or less N/m as a powder, 
Or it is much more desirable to use the powder 
which has the structure with which the load rate 
attached the microfilament object of 1*102 or 
less N/m to the grain-shape particle surface. 
The fill of a powder can be expressed and the 
sound absorbency ability in a low-frequency 
region can be expressed also by in other words 
making a powder bed depth thin by in other 
words using the powder excellent in the sound 
absorption characteristics. 
Therefore, it sets to the sound absorbing 
material using a sheet article, 
Both the sound absorbency ability and the 
handleability as a material can be satisfied. 
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Moreover, it sets to the wall panel shown in 
Example 1 and 2, 

The sheet article is laminated to each of two 
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porous surface boards. 

However, it is not limited to this. 

Even if it laminates a sheet article only at the 

one side of two porous surface boards as 

already mentioned above for example, although 

an effect reduces a tittle, a sound-insulating 

effect is acquired. 

Next, the result of having measured the sound- 
insulating ability of the wall panel shown in said 
Example 1 and 2 is shown. 
Since a reduction of the sound-insulating ability 
by the resonance frequency frmd took place 
near 125 - 250Hz in the wall panel (comparison 
wall panel) which is not laminating the sheet 
article on a porous surface board, by D rating, it 
was the property of D-25. 
By the wall panel shown in Example 1 and 2, 
the sound-insulating ability near 125 - 250Hz 
improves about 5dB rather than a comparison 
wall panel to it, 

By D rating, it was the property of D-30. 


[0042] 

Moreover, based on the measuring method of 
the reverberation-chamber acoustic absorptivity 
in JIS A1409, the acoustic absorptivity on the 
surface of a wall panel was measured about the 
wall panel of Example 2. 
Consequently, the acoustic absorptivity was 0.4 
or more in 63 - 125Hz 1 octave-band area. 
Generally, since the optical frequency domain 
from which a booming phenomenon arises is 
near about 100Hz, it has the effect which 
suppresses indoor booming about this wall 
panel. 
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Furthermore, the room temperature rise time at 
the time of an air conditioning is shortenned (a 
room temperature change of the initial stage 
when carrying out the air conditioning of room 
interior is quickly), cold or warm air escapes to 
the next room through a wall panel, and, as for 
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[EFFECT OF THE INVENTION] 

The wall panel of this invention 1, the two 
opposing porous surface boards sandwiching a 
space and the sheet article laminated by at 
least 1 inside surface of the porous surface 
board of said 2 sheets, 

It has said porous surface board bulk density of 
300 to 500 kg/m3 and Young's modulus of 
1.0*1 06-1. 0*1 08Ns/m2. 

Since said sheet article holds the powder which 
expresses the sound absorbency ability by the 
base material transparent in sound, it can 
obtain sound-insulating high ability and the 
sound absorbency ability with a sound- 
absorption effect of the sheet article in low 
compass. 

Since the porous surface board is used, heat 
conductivity and a specific heat are small, and a 
porous surface board acts as a heat insulation 
layer, 

The room temperature rise time at the time of 
an air conditioning is shortenned (a room 
temperature change of the initial stage when 
carrying out the air conditioning of room interior 
is quickly), 

Cold or warm air escapes to the next room 
through a wall panel, and the load of an air 
conditioning does not become larger (the 
reduction effect of a thermal air-conditioning 
load is high.). 

Moreover, since a porous surface board is a low 
density, a wall panel is lightweight and excellent 
also in the handleability at the time of 
construction. 
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It has the wall panel (porous surface board) of 
this invention 2 (sheet article laminated by the 
irradiation side surface of the sound wave of 
said porous surface board), 
Said porous surface board has the bulk density 
of 300 to 500 kg/m3, and the Young's modulus 
of 1.0*106-1 .0*1 08Ns/m2, 
Since said sheet article holds the powder which 
expresses the sound absorbency ability by the 
base material clear in sound, it can obtain 
sound-insulating high ability and the sound 
absorbency ability with a sound-absorption 
effect of the sheet article in low pitchsound 
range. 

Simultaneously, a booming phenomenon can 
be restrained and it excels also in sound. 
Furthermore, like 1st wall panel, the reduction 
effect of a thermal air-conditioning load is high, 
and excellent in the handleability at the time of 
construction. 
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[FIG.1] 

Sectional drawing which shows one Example of 
the wall panel of this invention 1 . 

[FIG.2] 

The figure showing the sound absorption 
characteristics of a powder layer with a flat type 
and a peak type sound absorption 
characteristics. 


m 3 ] [FIG.3] 

^mn^(Dmm^mm^ The conceptual diagram of the powder which 
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attached the microfilament object to the surface 
of a grairi-shape particle. 

[FIG.4] 

Sectional drawing which shows one Example of 
the wall panel of this invention 2. 
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1 K & /<%/i'%7s< Sectional drawing which shows the wall panel in 

-tBrEEIo Example 1. 

[06] [FIG.6] 

H5fe#"J i {c jott -5 v'— h #c4^£r Sectional drawing which shows the sheet article 

m-Wim®o in Example 1. 
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[FIG.7] 

Sectional drawing which shows the wall panel in 
Example 2. 


[FIG.8] 

The perspective diagram 
sheet article in Example 2. 


which shows the 


[EXPLANATION OF DRAWING] 

1 Porous surface board 

2 Sheet article 

6 Grain-shape particle 

7 Microfilament object 

8 Porous surface board 

9 Sheet article 

10 Porous surface board 

11 Sheet article 

12 Powder which made calcium-silicate 
acicular powder adhere to silica 

13 Fiber of polypropylene type nonwoven 
fabric 

14 Polyester film 

15 Porous surface board 

16 Sheet article 

17 Polyester film 

1 8 Cell of paper honey-comb 

19 Powder which made silicon carbide 
whisker adhere to surface of silica powder 
particle 
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[FIG.2] 
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